Effect of racial segregation on proficiency of Brazilian elementary school students  by Flores, Roberto Manolio Valladão & Scorzafave, Luiz Guilherme Dácar da Silva
Available  online  at  www.sciencedirect.com
ScienceDirect
EconomiA 15 (2014) 20–29
Effect of racial segregation on proficiency of Brazilian elementary
school students
Roberto Manolio Valladão Flores a,∗, Luiz Guilherme Dácar da Silva Scorzafave b
a Brazilian Agricultural Research Corporation (EMBRAPA), Brazil
b School of Economics, Business Administration and Accounting at Ribeirão Preto, University of São Paulo, Brazil
Available online 21 March 2014
Abstract
Recent research has found that black students have worse performance than white students on standardized cognitive tests. Racial
segregation is frequently pointed out as one of the main factors behind this situation in the international literature. We studied the
effects of racial segregation on the black–white score gap for 5th-grade students in Brazil. Even after the inclusion of several control
variables, we found that the higher school racial segregation is, the higher the score differential between white and black students.
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Resumo
Pesquisas recentes vêm encontrando que alunos de cor de pele negra têm pior desempenho escolar que alunos de cor de pele
branca em testes cognitivos padronizados. A segregac¸ão racial é frequentemente apontada na literatura internacional como uma das
principais responsáveis por essa diferenc¸a. Esse artigo analisa o efeito da segregac¸ão racial escolar no diferencial de desempenho
entre alunos brancos e negros no 5◦ ano do ensino fundamental no Brasil. Nos modelos estimados, mesmo após a utilizac¸ão de
diversas variáveis de controle, foi encontrada evidência de que nas escolas onde a segregac¸ão entre brancos e negros é maior, o
diferencial de proficiência escolar contra os alunos negros é maior.
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.  Introduction
The discussion on the wage gap between black and white workers has been gaining space lately in Brazilian society.
tudies of this issue have found that, even after controlling for many observed characteristics, black workers still earn
ess than white ones. There is an intense intellectual debate about whether this gap: (1) is due to discrimination suffered
y blacks in the labor market or (2) due to non-observable variables that affect wages and are different across race
roups. A hypothesis pointed out in the defense of the second argument is that the worse earnings of blacks could be
elated to the worse quality of education to which they have access during childhood and adolescence. For a long time
t was hard to investigate the validity of this hypothesis. However, with the advent of large-scale evaluation after the
id 1990s, it became possible to assess to what degree the educational proficiency of white and black children differs
nd what the reasons behind these results are.
One of the elements that can explain this gap is racial segregation inside classrooms, schools and/or neighborhoods.
ccording to Card and Rothstein (2007), the literature shows two possible mechanisms through which racial segregation
ould affect the educational performance of black students. First is the peer effect, by which black students would
ave lower expectations and aspirations than white students due to expectation of lower earnings in the labor market.
gbu (2003) claims that black children have lower aspirations in terms of educational achievement than similar
hite students and that the contact with these low expectation colleagues contributes to worse school performance. A
econd mechanism through which racial segregation could affect proficiency is that black enrollment shares could be
orrelated with school quality. As observed by Boozer et al. (1992), black students have smaller probability of studying
n schools with more resources in the United States. For example, in general black students use computers in schools
ess frequently than white students. In the same way, Card and Krueger (1992) found that black students usually study
n schools with higher student–teacher ratios which pay lower salaries to teachers while analyzing segregated states in
he United States.
The present study analyzes the impact of racial segregation on the proficiency gap between black and white students
n São Paulo state, Brazil. To measure achievement we used the language (Portuguese) and mathematics proficiency
cores of the Prova  Brasil, a nationwide achievement test given by the Ministry of Education. The goal is to show
he effect of racial segregation on the gap between the performances of black and white students, since the literature
ndicates that school achievement of black students is usually lower than that of white students (Soares and Alves,
003).
The results indicate that racial segregation has a direct effect on the black–white proficiency gap, that is to say, the
ore segregated the school, the worse the proficiency of black students relative to white students, even when a large
umber of control variables are considered.
This paper is organized as follows: the second section is a literature review about the proficiency gap between
ifferent race students and also the impact of racial segregation on this gap; the third section presents the econometric
odel used to measure the impact of racial segregation; the fourth section brings a descriptive analysis of data; and
he fifth section presents the estimation results. The last section contains our final considerations.
.  Literature  review
Worse school achievement of black students when compared to white ones has been verified since standardized
ests started to be implemented on a wide scale in the second half of the twentieth century, mainly in the United States.
herefore, many researchers have been trying to find explanations for the school proficiency gap between the races.
he way these tests are applied and the prejudice of teachers toward students’ race are frequently suggested as possible
xplanations. Another fact that has been highlighted in the literature is that racial segregation in schools, neighborhoods
nd cities could also be responsible for this proficiency gap.
Fryer and Levitt (2004) rejected the hypothesis that there could be prejudice by teachers toward students of different
kin color. They verified that black students taught by black teachers do not have better results than the ones taught
y white teachers. On the other hand, a factor that could contribute to the proficiency gap between races would be the
chool vacation return: black students present worse evolution when back from vacation compared to white students,
hich suggests that higher contact with family has a stronger effect on white students.
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Hanushek and Rivkin (2008) identified racial segregation as a significant cause of the worse performance of black
students on standardized tests compared to white students. According to the authors, the share of black students in the
school has a high impact on the performance of black students, a result found both in elementary and higher schools.
Segregation can be studied through two distinct ways: school segregation and residential segregation. At the residen-
tial level, Evans et al. (1992) found that youngsters who live in more segregated neighborhoods have a higher chance
of earlier dropout. Cutler and Glaeser (1997) analyzed segregated communities and concluded that racial segregation
makes proficiency results of black students considerably worse, but only has a small effect on white students in these
segregated communities. On the other hand, Clapp and Ross (2004) did not find any meaningful effect of urban ethnic
composition on school performance.
At the school level, Rumberger and Willms (1992) concluded that racial segregation has a strong influence on school
performance when considering family background. For them, attending a school with higher student background has
a positive effect on student proficiency. In this way, due to racial segregation, black students have lower probability of
attending schools with more white peers (who, in turn, have a higher background), so racial segregation has a negative
impact on black students’ proficiency.
This correlation may bring problems to the analysis of school performance due to the fact of not knowing what kind
of racial segregation (school or residential) really causes the proficiency gap between races. Card and Rothstein (2007)
tried to overcome this difficulty by analyzing the impact of both types of racial segregation on school performance.
They found that relative school proficiency of black students is not affected by school racial segregation, controlling
by neighborhood segregation. Besides this, when black students moved from a highly segregated neighborhood to an
integrated one, the proficiency gap between races diminished by approximately 25%. These findings provided evidence
that residential racial segregation has a meaningful impact on the proficiency gap between black and white American
students.
Another problem which can affect the analysis of racial segregation is the fact that individuals are not allocated
randomly in neighborhoods and schools. In general, people choose where to live and, to a lesser extent, where to
study. The literature points out two main strategies that have been used to deal with this problem. First, Hoxby (2000)
and Hanushek et al. (2002) used a variation in the contact with other races of different cohorts for the same school.
Specifically, they used each school grade affirmed as being of random allocation to verify how the effect of the contact
with other races varies inside the same school.
The second strategy brings as solution of the problem of non-randomness the elimination of this bias through the
aggregation of data. Evans et al. (1992) used the variation between the mean of personal characteristics in different
metropolitan areas to verify the effects of segregation. According to them, this strategy works because although students
of different abilities can be allocated in different schools or neighborhoods inside the city, it is likely that the distribution
of abilities between cities is approximately random.
Also following the second strategy, Cutler and Glaeser (1997) verified that besides non-random allocation of students
among schools of the same city, non-random allocation of people between cities can also occur due to migration. For
the authors, in the American context, blacks who succeed in professional life tend to live in richer and “whiter” places.
Therefore, they used the difference between races in the same city to extinguish the bias that would emerge from
non-random allocation of races between cities.
In Brazil, the literature about racial segregation and proficiency gap between races in school tests is still incipient.
For this reason, we discuss papers that address this issue in a more general way. Soares and Alves (2003) found that
the proficiency of white students is superior to the black students’ proficiency and, to a lesser extent, to mulattos’1
proficiency as well, but they did not verify either the reasons for this result or the role of racial segregation in this
process. Albernaz et al. (2002) estimated an educational production function to understand the determinants of school
achievement of Brazilian students. The results showed that race has a great influence on school performance, with
black students showing inferior performance. Ribeiro (2005) showed that a larger spatial and social segregation leads to
larger school lag, but did not investigate the relation between racial segregation and performance on standardized tests.
In any event, it seems like residential and school segregation are relevant factors in the determination of black students’
school performance relatively to white students’, mainly in the United States. In Brazil there is also a proficiency
1 Due to Brazil’s different heritage of slavery practices and social stratification in comparison with the United States, racial identity is more
variegated in the country, and most studies of racial inequality consider mulattos to be in a separate category.
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ap between black and white students, but there are no studies that have measured the impact of any kind of racial
egregation. Therefore, this work aims to fill this void and study the effects of racial segregation on the performance
f black and white students.
.  Methodology
This section presents the methodology employed to verify the impact of racial segregation on the school proficiency
ap between race groups. The presentation of this section is strongly based on Card and Rothstein (2007).
Primarily, we assume that students’ proficiency on the standardized test depends on their own characteristics, on the
acial composition of their school and on the characteristics of the other children who live in the same city. Formally,
he model can be described as:
yirec =  Xirecα  +  Necβ  +  Qrcθ  +  εirec (1)
here yirec represents the result in the standardized test for student i who belongs to racial group r and studies in school
, which is in city c, Xirec is a vector containing characteristics of the student, Nec represents the share of black students
nrolled in the school, and Qrc is a vector containing the average characteristics of all children of race r in city c.
herefore, coefficient β  captures the direct effect of the fraction of black peers in the school on students’ proficiency
n the standardized test.
The error component from the previous equation can be written as follows:
εirec =  μrc +  urec +  νirec,  (2)
here μrc represents the unobserved “abilities” of students of race r and city c, urec is a shared error component for
tudents of race r  in school e  and νirec is an individual-level error for each student.
This model contains a problem of non-randomness in the distribution of students to schools and neighborhoods in
 city. In other words, families tend to live in neighborhoods which have similar characteristics to their own (like race,
ncome, schooling, etc.), so the students from these families usually study in schools nearby their homes. This fact
ould cause biases in the estimation of coefficient β. They would originate from the correlation between urec, which
s an unobserved effect of race per school, with the explanatory variables from Eq. (1). We can eliminate the effect by
veraging the achievement outcomes of each race group to the city level. Thus, we can rewrite Eq. (1) such that the
verage score of racial group r  in city c (yrc) is given by:
yrc =  Xrcα  +  Nrcβ  +  Qrcθ  +  μrc,  (3)
here Xrc represents the mean characteristics of students of race group r in city c, Nrc represent the mean characteristics
f the fraction of black students to peer groups of race-r students in city c  and Qrc is the same from Eq. (1), since it
lready represents the mean for race group r  in city c.
Averaging eliminates the effects of within-city sorting, but it does not eliminate the problem of non-randomness
etween cities. That is to say, there still may be differences in the average unobserved “abilities” of race group students
f each city, μrc, that would lead to biases in the estimation of Eq. (3) in case μrc, is correlated with explanatory
ariables. These biases would come from the possibility of people changing cities due to their professional success,
ausing a non-random distribution of races through cities. For example, more successful black people could look for
whiter” cities to live in, causing bias in the model.
Any differences that are common across race groups in a city can be “differenced out” by comparing blacks and
hites within the same city, that is to say, calculating the difference between races with city mean variables. This
trategy permits us to compare cities with different shares of blacks and whites in a more successful way. Consider, for
xample, that more successful blacks want to live in cities that already have an equally successful white population, so
lacks who are not as successful stay in cities with an equally low-success white population. Therefore, differencing
ace group results eliminates any city-wide unobserved “ability” factors that affect blacks and whites equally in the
ame city. This way:y1c −  y2c =  (X1c −  X2c)α  +  (N1c −  N2c)β  +  (Q1c −  Q2c)θ  +  μ1c −  μ2c (4)
yc =  Xcα  +  Ncβ  +  Qcθ  +  μc, (5)
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where r  = 1 represents blacks and r  = 2 represents whites, yc is the difference in mean test scores between blacks and
whites in the same city, Xc is the difference in mean characteristics of students and Qc is the difference in the mean
of all the children in the same city.
In the literature about segregation, Nrc, is known as the exposure index of students of one race to students of another
race and Nc, is an insolation index, that is to say, an index of the level of segregation in the schools of the city. When
schools are completely segregated, this index equals one, N1c = 1 and N2c = 0. On the other hand, when schools are not
very segregated, N1c gets very close to N2c and Nc is near zero.
After eliminating the unobserved effects of non-randomness in the sorting to schools, neighborhoods and cities,
which can influence the differences between blacks and whites, it is still necessary to eliminate other unobserved
achievement determinants or characteristics of the place where the student lives and that cannot be controlled by
individual variables. So:
μc =  Gcφ  +  ωc,  (6)
where Gc is a vector of city characteristics with geographic and demographic controls and ωc represents all the
remaining unobserved differences. Replacing Eq. (6) in Eq. (5) we have:
yc =  Xcα  +  Ncβ  +  Qcθ +  Gcφ  +  ωc. (7)
As long as the insolation index (segregation), Nc, is not correlated with ωc conditional to the control variables, Xc,
Qc e Gc, the OLS estimation of this equation will yield consistent estimates of segregation effect β.
This way, estimating Eq. (7) we can find the effect of racial segregation inside schools over the difference of test
scores between black and white students. That is to say, we can verify the impact of variations in the segregation index
on the average difference of the proficiency between races.
4.  Data  sources  and  sample  overview
In this work, three different databases are used. The first one contains data about students from the fourth grade who
took the Prova  Brasil  test in 2005. This data set is generated by a socioeconomic questionnaire answered by students
and by their proficiency in mathematics and Portuguese tests. It is important to highlight that the number of students
participating in this exam is very large, since almost all students from the municipal public schools and a great part
from state public schools participate in this test. The second database has information from the 2000 Census, taken
by the Brazilian Institute of Geography and Statistics (IBGE). This base provides variables about all the children of
the city and their parents. Finally, the third base provides data on demographic characteristics by city, like income,
geographic area and inequality rate, for example. This last base uses information from Institute of Applied Economic
Research (IPEA), a think tank sponsored by the Brazilian government. The cities analyzed are the ones in the state of
São Paulo.
As found by Guimarães and Sampaio (2007), students’ achievement is strongly affected by their family charac-
teristics, making Xc a very important control for the model. As the model has as many degrees of freedom as the
number of cities in Sao Paulo, the flexibility of this control is limited. This requires a sufficient number of controls to
allow absorbing the effect of family characteristics of each student on his or her proficiency. In Xc it is included as a
control for the difference between the average schooling of black and white parents of students who participated in the
Prova Brasil. However, this variable does not capture effects that can vary with race, such as the discrimination that
is reflected in lower income of blacks. To capture this second effect, we use a background index, based on Card and
Rothstein (2007), which is a function of family characteristics that can better explain the achievement of students. To
understand the construction of this index, Eq. (1) is rewritten as:
yirec =  Zirecα′ +  λrec +  νirec, (8)
where the component λrec =  Necβ  +  Qecθ  +  μrc +  urec captures the effect on racial, school and city level and the
vector Zirec has the same characteristics of Xirec, capturing individual characteristics of students who participated in
Prova Brasil  2005. We estimate a version of Eq. (8) for each race group, for both the mathematics test and the Portuguese
test, including the fixed effect of schools (dummy variable for all the schools) and student variable levels (vector Zirec).
Specifically, vector Zirec contains dummy variables for the categories of mother’s schooling level, father’s schooling
level, gender, and variables that indicate family income (dummies to verify the existence of a maid, car, vacuum cleaner
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Table 1
Mean and standard-deviation of the main variables.
Statistics Cities with black students Cities with at least six schools participating
Proficiency in mathematics (black–white) −25.62 (19.56) −24.47 (7.83)
Proficiency in Portuguese (black–white) −27.21 (21.01) −27.00 (8.68)
Racial segregation index (Nc) (in %) 2.40 (3.95) 4.39 (3.08)
S
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vource: Own elaboration with INEP data (Prova Brasil 2005)
tandard-deviation in parenthesis.
nd washing machine in the house). With coefficients from these regressions, α′EFrd , where d is the discipline that was
sed, an index is generated at the individual level for each discipline (math and Portuguese):
Wirecd =  Zirecα′EFrd . (9)
This way, to build the background index, which will be included in the control (Xirec) used in Eq. (1), we calculate
he mean for both disciplines for each student Wirec =  [WirecI +  WirecII ]/2, where d = I  represents mathematics and
=II represents Portuguese language.
The control variables can be gathered in categories as follows:
 Group  A  contains the demographic characteristics of cities (vector Gc in Eq. (7)). They are: city area (in km2), share
of adults with college degrees, share of elementary school teachers with college degrees, per capita logged income
and Theil-L inequality index. The source of these variables is IPEADATA.
 Group  B  contains the background control variables originating from the Prova  Brasil  questionnaire (vector Xc in
Eq. (7)). These variables are differences of the average city variables between black and white students. They are:
individual background index (Wirec) and fraction of mothers and fathers with high school diplomas and with college
degrees. The source of this data is the socioeconomic questionnaire answered by forth graders who took the Prova
Brasil 2005.
 Group  C  contains the background control variables from the 2000 Census (vector Qc of Eq. (7)). These variables
are differences between blacks and whites, but calculated for all individuals living in the city aged zero to 17 years
old. They are: fraction of parents with college degrees, fraction of children living with only one parent, fraction of
children being raised by people other than their biological parents and average family income. The source of these
data is IBGE.
 Group  D  contains the fixed effects of each city from a regression of income over schooling and experience, estimated
separately for each gender and each race group, using all the resident parents with children from zero to 17 years old.
The fixed effects also belong to vector Qc of Eq. (7). The importance of using these variables is that many of the
differences between blacks and whites can be attributed to different “abilities” of each race group. As differences in
abilities can also mean differences in the salary of the two groups, this control may absorb much of the unobserved
variation of the different “abilities”. The source of the variables used in the regression is the 2000 Census.
In the analysis of the effects of racial segregation, there is a problem of cities where only one school participated in
rova Brasil. In these cases, the segregation index always equals zero, by construction. Thus, we ought to focus on the
nalysis of two sets of cities: those with at least two schools that participated in Prova  Brasil  and those with at least
ix participating schools.
In this regard, the concern emerges that this sample resizing according to the number of schools participating in
he test could generate a sample that is too different from the one that covers all the cities with at least two schools
articipating in Prova  Brasil. Therefore, we performed tests of difference of means with a series of control variables
sed in the regression, as for the proficiency and the segregation index. We found no statistically significant difference
n the share of blacks and whites in each sample, as was the case of the proficiencies. However, cities with more than
ix schools participating in the test present a higher proportion of black and mulatto students in these schools.
Table 1 shows the sample overview of the main variables of the work. The first column contains the statistics or
ariables for 540 cities in the state of Sao Paulo that participated in Prova  Brasil  2005  and which had at least one black
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Table 2
Correlation between racial segregation index and other variables.
Variables Cities with black
students
Cities with at least 6
participating schools
Group A
Area in km2 0.24* 0.19*
% Adults with college degree 0.32* 0.28*
% Elementary school teachers with complete college degrees 0.20* 0.22*
Theil-L inequality 0.12* 0.08
Ln (per capita family income) 0.34* 0.24*
Group B (dif. blacks-whites)
Individual background index −0.02 −0.12
% Mothers with college degree −0.05 −0.28*
% Fathers with college degree −0.07 −0.12
% Mothers with high school diploma −0.08 −0.24*
% Fathers with high school diploma −0.12* −0.27*
Group C (dif. blacks-whites)
% Parents with college degree (0–17 years old) −0.17* −0.31*
% Children living with only one parent (0–17 years old) −0.05 −0.10
% Children raised by people other than their parents (0–17 years old) −0.02 0.08
Per capita family income (0–17 years old) −0.22* −0.25*
Group D (dif. Blacks-whites)
Fixed effects-fathers’ wage −0.08 −0.04
Fixed effects-mothers’ wages −0.06 0.13
Dependent variables
Mathematics −0.21* −0.40*
Portuguese −0.18* −0.34*Source: Own elaboration.
* Significant at 5%.
student participating. The next column presents the resizing for the set of cities with at least six schools participating
in the test.
The average achievement of black students is around 26 points smaller than the achievement of white students, a
difference that equals a half standard deviation in the rate scale. The segregation index is low, although it is almost
double for the sample of cities with six or more schools participating in the test. This result highlights the importance
of controlling, as explained previously, to identify the effect of segregation on proficiency.
Table 2 brings the correlation between the segregation index and the other variables used in the model (explanatory
and dependent) for the two samples of cities considered. The correlations between Group A variables and segregation
index of cities are all positive and significant at 5%. For the other groups of regressors, the correlations are negative.
Thus, in cities with more segregated schools, indicators for blacks are worse than for whites.
The correlations between the segregation index and dependent variables show that, for both disciplines, the difference
in the proficiency of the two race groups is larger when the segregation index is higher. That is to say, cities with more
segregated schools present, on average, worse achievement of black students compared to white students.
5.  Results
Before presenting the results of the model estimated in Eq. (7), it is necessary to analyze the estimations of the
effect of racial composition of schools on the achievement of students in Eqs. (1) and (3). Eq. (1) analyzes to what
measure the fraction of blacks and mulattos in the school is related to the students’ proficiency, without the correction
for possible biases caused by the non-random student distribution in schools, neighborhoods and cities. In Eq. (3),
we used city means of all variables, which allowed us to estimate the effects of racial composition eliminating the
supposed biases that the non-randomness in the sorting inside the city could bring.
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Table 3
OLS estimates of Eq. (1).
Regressors Mathematics Portuguese
Whites Blacks Whites Blacks
% blacks and mulattos (Nec) −0.64*** (0.009) −0.42*** (0.023) −0.62*** (0.009) −0.45*** (0.023)
Gender Yes Yes Yes Yes
Family Income Yes Yes Yes Yes
Parents Schooling Yes Yes Yes Yes
Observations 146,663 25,383 146,663 25,383
R2 0.09 0.04 0.10 0.06
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*ource: Own elaboration.
** Significant at 1%.
Table 3 presents the estimations of Eq. (1) computed separately for white and black students for both disciplines.
he rise in one percentage point in the fraction of blacks and mulattos in the schools is related to 0.64 point less
or white students in mathematics and 0.42 point less for black students, on average. In Portuguese, the effects are
imilar. Thus, for both whites and blacks the proficiency is lower with the rise in the proportion of blacks and mulattos
n schools. However, as we have already pointed out, these results may suffer from biases caused by the problem in
stimation.
The results given in Eq. (3) are presented in Table 4 for cities with six or more schools participating in Prova  Brasil.
n this table, the dependent variable is the city mean proficiency in the test. In general, the effects of racial composition
re smaller than the ones obtained in Table 3. This fact shows that probably the estimations suffer from biases when we
se the regression without using city means and that possibly this bias is toward a larger effect (or biased negatively,
ince the estimations are negative).
Therefore, there is evidence that the analysis with city means to eliminate possible biases caused by non-random
istribution in cities is really necessary. However, as said before there is still a need to correct for possible biases
riginated from non-random sorting within cities.
Table 5 presents the estimations given by model (7). The dependent variable is the difference of the mean city score
etween blacks and whites in Prova  Brasil. In this case, we present the results for both city samples.
The coefficient −0.62 in the penultimate column, for example, shows that a rise of one percentage point in the
egregation index raises the mean black and white proficiency gap by 0.62 point. This means that for each extra
ercentage point of a city’s racial segregation index, black students perform on average 0.62 point lower on the Prova
rasil’s score than white students. In cities with six or more schools participating, the effect of segregation on the
lack–white proficiency gap is larger.
able 4
LS estimates of Eq. (3).
egressors Mathematics Portuguese
Whites Blacks Whites Blacks
 blacks and mulattos (Nrc) −0.43*** (0.134) −0.25* (0.128) −0.40*** (0.113) −0.23* (0.129)
roup A Yes Yes Yes Yes
roup B Yes Yes Yes Yes
roup C Yes Yes Yes Yes
roup D Yes Yes Yes Yes
bservations 130 129 130 129
2 0.78 0.59 0.84 0.59
ource: Own elaboration.
ll models are weighted by (P−1B + P−1N )
−1
, where PB and PN are the number of blacks and whites in the cities, respectively.
* Significant at 10%.
** Significant at 1%.
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Table 5
OLS estimates of Eq. (7).
Regressors 2 or more schools 6 or more schools
Mathematics Portuguese Mathematics Portuguese
Dif. Segregation Index (ΔNc) −0.38** (0.16) −0.40** (0.19) −0.62*** (0.22) −0.51** (0.25)
Group A Yes Yes Yes Yes
Group B Yes Yes Yes Yes
Group C Yes Yes Yes Yes
Group D Yes Yes Yes Yes
Observations 339 339 129 129
R2 0.18 0.16 0.46 0.41
Source: Own elaboration.
All models are weighted by (P−1B + P−1N )
−1
, where PB and PN are the number of blacks and whites in the cities, respectively.** Significant at 5%.
*** Significant at 1%.
Therefore, even after controlling for many variables (demographic, individual from students and individual from
citizens), segregation still shows statistical significance when explaining black students’ worse proficiency.
The fact that the estimations in Table 5 varied significantly according to the two city samples that were considered
led us to seek a plausible explanation for this change. Thus, we performed estimations for samples of more than
2–5 participating schools. In general, there is a tendency of growth in the absolute value effect of segregation when
considering cities with four or more schools participating in the standardized test. Therefore, qualitatively, the results
do not depend crucially on the resizing of the samples, although there is a change of magnitude among the models
considered.
6.  Final  considerations
This work aimed to evaluate the effect of racial segregation of schools on the proficiency of black and white students
in Brazil. To measure the effects of segregation, we used the proficiencies of fifth-grade students in the state of São Paulo
who participated in Prova  Brasil  2005  and, with aggregated data at the city level we controlled for many demographic
variables and variables built by the socioeconomic questionnaire answered by students during Prova  Brasil.
We observed that, even after using a series of control variables, racial segregation has a negative impact on the
proficiency of black students compared to white students, both in mathematics and Portuguese. In mathematics, a rise
of one percentage point in the segregation index lowers black students’ proficiency by 0.62 percentage point in relation
to with white students. For Portuguese language, this result is 0.51 point.
We can thus conclude that racial segregation inside schools in the state of São Paulo contributes to worse school
achievement of black students compared to white students. Hence, racial segregation is one of the factors explaining
the proficiency gap between races in the schools of São Paulo.
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